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ABSTRACT 

\ ^ Thi'S paper is concerned with the treatment of 
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lind -dei e t noun . phr as e s all st and in the r elat ion bTT ariaKho i^a^ or 
'carrying hack' , -to some other- i^un 'phra6>e, usually rSferped to as 
the "an-^e-cedent, although it neecMot in every case actually precede 
the other term of the relation.^ It is one of the tas^is tof grammatical 
theory Wo describe ancL exp\ain -tAi^ relation. In ^'axly studies in 
tr^insf qrmatdor'al grammar, it v;as sur)pose(3 that a very sim-nle account 
could, hie given- in terms of the co-occurrence* of appropi*i3.tely positioii- 1^ .f; 
ed identical NPg in underlying structu^ce^. Thus, sentences such ks . | 
(']a).-(4-k) were suDDOsed to be derived ' respectively 'by Frgromir a lizat- . | 
ion , Refll exivizatioh , . Eaui-N? Deletion ' and Relatiyiz&tion from 
corresponding underlying structures re.sembling (Ib)-(^l-b) (ignoring 
tense, etc."), each of which coni:ainy a pair of identical NPs. 

Jo\|i^ said that he was- tired. . ' n n 

s^.^tpi!J°llJJ^P say^ s^npIj^^^Jnp ^i^^^sis ' 

Ali\e wsfshed herself. 

'I'orrf v/ants to be re-elected. T 
srNpC^°^JNP ^^^"^ sCffMnP re-elected3gjg 
The man who spoke to Fred was a politician. 

sfKP&gpt'^^ ^^-"Ikp sflipf"*^^® '"^'ilNP ^^^^Js^KP ^ politicising. 

* 

At that stage of transf ormatidtial grammar, and in fact until very 
recently, it was generally assumed that, apart from certain exceptions 
such as NPs containing adjectives, which were derived from complex NPs 
i^fith the ad.ject-ive in th-e" relative clause, underlying NP constituents 
hdd the same form, and occupied the same r-ositions, as their surface ^ 
counterT'SPts. - Given this assumption, it is easy to show, and in foot 
was recognized, ouite early, that, the relation of anar^horg cennot be - 
exTilain erl in terms of mere id entity of under] yir<g NPs. For, in S g 
addition to sentences like (1)-(^l->, "*^he grnmnar has to ■ account for 
sentences like. (5)-(7) where identical NPs are present in the surface 
Structure and normally inter^r^cbed as referring to diff prent^ :.ersons 
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with the same name. p.- 

^ \ ' ' ^ - ■ 

(5XJohn said that John, was ' tired. 

(6) Alice yrashed Alice. ^ ■ .? 
il') Toiti v/ants Tom to be elected. 



1^ 
I 



If underlying NPs resemble surface NPs, these sentences must, derive. 



lar 

.like CI from underlying structures xjontaining identical^ 



sentehceg from tjie sam'e base_ structure, some way must be found of' * . I | 
distmguishing betv/een those, base structures with identical ITPs, which, > 
do, ind those which do no:^, trigger Pronbjainali 2ation , Ref lexivi^atioff ^ |- 
.or/ Eiaui-NP Deletion . For these processes at least, if not for . |. 

Relativization , identity of NPs cannot be sufficient. ^ | 

' Nor, evidently, is it n_ecessary, as is shown by cases of so-called , | 
• sloppy " ident ity.' '(8a) is ambiguous,' but it can be interpreted to •. | 
mean the ^ame as (8b), and (*9a)' means the same as Ob).. v 



(8) a. Fred, washed his .face and sq did Alice, 
b. Fred'wasjied his face and Alice washed 




r.'f ace. 



(9) a. Max tried to wash himself an^ so did. Susan. , 

b. Max:trie(UMax wash MaxJ^nd Sus^ trie^[Susan wash SusanJ^ 



B" V "o 

If there are grammatical processes which accc/unt for t^ese s;^onym.ies 
VP- or S-pronominaiizat-ion — they cannot be explained, within the 
framework of a, the'ory -wh^^ch models underlying NPs.q^ surface NPs, in 
terms of the identity of the. underlying NPs. For aj;- no stage , of the 
derivation would the relevant NPs actually be identical. ThA oirly 
.way of accouating for such^ processes in* terms of NP identity would 
be to postulate bas'e structures resembling (10). and (11)^ 

(10) X washed .x's face is true of both Fred and Alice. 

(11) X tried X vash x is true of both Max and Susan. , ' 

But this-woiil;d involve giving up the assumption that underlyiT^g^-HPs 
■correspond fopm and 'position to their surf ace counterparts, a 
point to, v/hich We will 'return. 

Recognition of the inadequacy of the NP identity account of 
anaT)hora led,, in the «/lsnects model, to the unfortunate and misguided 
identification of. anaDhora with coref erencg, ,an id'entif a 6atioh which,' 
in one form or another, persists rip;ht up ta^^the present. In order, 
to distingtiish between base structures, for sentences li^ke (1)-(5) 
and base strT*ctures for sentences like (5)-(V)v the device of 
subsci-iptdng NPs was' intr^uced and the relevant trarsf ornations . 
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^ made to "deoend fon subscript ^ identity rather ^tHfan NP identity. ; Thus, 
sentences like. (1) were assigned base str\^ct;a3fes like (12)*, and - 
sentences like C5) bsise structures^ lake (13^ ,^ knd Pronominalizatlon 
was formulated go as to be trip;f^er e^_:j3y i^nta4al:,— an d blockec 



non-id.eniical , subscripts. 
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But unless v3o,me e^Cco'unt could be /given of what subseripts signified, . 
NP subscripting would be a merely ad- hoc device, - iAtrodiiced for the 
sole purpose of distinguishing between otherwise iqentical base 
structures v/ithout " thereby showing that there is a real distinctit)n 
or, if . tJAere 'is , what its nature is>" This,^ is where looreference came 
in. O'ne ^difference between and (5) is that A whereas in (1), 
on the /anar^horic reading, he is taken to have the same reference as 
John , /in (5) the second John is taken td have a d-ifferent reference 
from /the first • So^ on the basis of 'a very restric4ed tange of 
exacpfples s^uch as these, it v;as assumed, that the notion! of core/erence ^ 
vroxild be -adequate to account ^for^ all cashes where transformations aye 
ma^de to depend on the identity of subscript's. Identically subscripted 
WPs were to be taken as beixjg coref erential ^ and differently subscript- 
'ed ones < not being coref epential , or at ^1 east hot necessarily 
coref erentitel. • ^ 

However', if the notion of coreference is taken in th^ stri-ct 

/ \*' 
q.enpe, according to v/hich it ineans that two or more itemjs\ have the 

same, reference^ and Entails -that there is something tp whidh th^y both 

(or all) refer, it is .easy to shoy; that it is neither necessary nor 

sufficient for anaphora? and if dt is not taken in this sttict sense, 

but is* intended to have some as yet undeterrriined sense, as lit is in/ 

for* example, Bostal (1970^, the claim that rules involving Wriaphora ' 

depend on coreference is not a theory of aijaphora but merelV ^n 

insistence that, in the end^ some notion of coreference will prove 

to be adeouate to account for anaphoric phenomena. . But if qdreference, 

in, the* sftrict sense ie uns*bisf jctor^y, and no alternative noition of 

corefefen.ee. is avaiLabl 6 , it seeins;reasonabie at least to explore 

the nossibility of giving up « corefer^ince- s^l -together as the k^y notion 

in anaphora and looking elsewhere. 

That coreference cannot be suffi cient \for ananhora is c/1 Jar 



from a.w.ell-lcriown examr^le .due 'to Geach (1962; iSl).,,. Ini^(1^a) the^' / 
^ty;o occurrences of Harry may be treated as cofe£.erential^^:^et 'if , ' 
thty were taken to stand in -the fr el at ion of anaphora, *Refi exivizat ion 
would 'be triggered -off , result ifs 'M^{1 4^ and in that cas-e , without 
reso^'t to FiOTTiftthiwp: , hnc , it w o iil d-itot-=b.e--:&0&ciblo te ^-ae^H-Tyfe- 
th^ perfectly good sentence <14-€l). ^ • _. 
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a. Only Harry -voted for Harry. _ • . • ^ 

b. Only Harry voted for himself. ' " ' ^ 
/■.'■' • -■'"-„ ■ - • 

There are only^tVo possible ways of accounting for (14a,b.) ir the . 

Aspects, model,, -iboth of vrhidh 'are 'disastrous for ' that -model . First, 
Ref lexivization coXild be made ' optional, and the difference between (14a) 
and (14b) accounted for by^ saying that in the one case an optional, 
rul^ has ^Dplied and in the other it has not. But that woul'd conflict 
with the assumption that transformations are meaning-preserving ani v 
unrelated .sentences derivd from different deep structures . Alternatively, 
the deep struoty-i^es for (14a, b) could be distinguished by the 'use of- 
subscripts, in the one caae both occurrences of Harry being .marked \^ 
v/ith ^identical subscripts and in the other with different subscripts. 
But in that case, subscripting' could no longer be 'treated as- 'signifying' 
whether NPs ^are coref erential or not, and would be -^reduced to the 
Status of an. ad hoc dodge utterly devoid of explanatory value. « Ho^7evW,K»-,s. 
if the assumption that .^anderlying, NPs must correspond in form and 
■position to their -surface counterparts is given up', it is easy to 
•represent the difference between- (14a, b). The difference is that 
different predicates are ascribed to Harry s (15a), underlying (14a )1, 
ascribes .tlie predicate y voted fo:p Harr^y , and (15b), underlying (14b), 
(the predicate x voted -for x , and only the latter - ref lexivizes . ' ' 

5) a. X voted for Harry is true only of Harry, 
b. X voted for x is true only Harry. 

\ That coref erence is 'not necessary in\grder -that two consti-tuents 
should be anaphoric has' already been nointed out- in connection with 
the V sloppy iden-tdty' examples, (8) and (9).' But it is also Wear , 
from \sentences sttch as (16)* ^ , ', 

\ ' ' . 

(16) a. Fred wants to buy a unicorn and ride it to work. 

bV Max dreamed that a leprechaun tried to kill him. \; ' 

In (16a^ .^t is ana'ohoric with a_jrnicorn, and in (16b) the delated 
subject Pl kill is anaphoric v^ith a lenrechaun . Yet these anaphoric 
constituents cannot be coref erential since they do not ,ref er to any- 
thinc-." One reason v/hy they 'do not refer is that the relevant ob,i©cts 
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• . . . ■■ ■ • ■ ■ ■ • 

' . ' \ . ' ■■■ ^ . . ■ ' • • • , . / . 4- 

do ijot' exist. But this is not .crucial. In these .^njtencer they need 
not refer to anything even j.f .the irelevant objects did exist. For ./ \ 
they occur in the complements o*f. 'mental' "verbs and therefore admit- ^ |' 
of a- non-specific , and hence non-^e/erential , 'interpretatiersn.* "Fred, .,| 
Tf or 'exam pX^Y7mi:ght~7iot" •want to buy any particular unicorn, asaumin'g 
l..sucfe^h4ngs-^sgd^4 ^d , b ii t - just s o m e^/unico rn n r of hftf V Yet - eve n on th i s 



non-re-f erentfal interpretation the relation of anaphora still holds. 
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It is worth emphasizing also that ' it in. Xl6a) even on the non-specific 

1S 



interpretation of a unicorn , is deYinite- and contrasts with the 
indef ipitf one in (170 

(17) Fred' wants to buy a unicorn^^d ride one to work. _ / 

It IS perhans -the 'def initeriess of it in, (16a), and of other pronoun^ 
in- similar constructions, that has le^ some theorists to think' th 
teference and coreference must, after all, play an^essential part, 
ip anax^horiQ pfi^n/Qmena. Hov/evej», as we shall see,, an alternative V 
•accounlt of def inite^qss , ^ and of indef initeness , is available. i > 

There are num'erous o'^her sorts of a^entence v/hose deprivation . 
• de^endi^^ on the Occurrence of ahaphoric/elements , bflt to wliich the 
"notion "of coreference is inapplicable. The clearest examples are 
j^nterrdgatiVes and sentences with quantdlfied NPs. \ Compare, .sentences 
such as-fcose in, (18) with sentences such as those in (1^9)- 



(18) *5. Who washed himself? 

X b. UVhO married ,hi^ (own) mother? ^ 



c. iV/bo v/ants to be rich? 



(19) a. V/ho told Fred to wash himself ? ^ . , , 

cb. Whose' mother did he marry?^ ' " ' ^ / ^ 

c. \^ho wants Tom to.be rich? . * » ' \ 

The'cruci^al difference ds'that in (18), but not in (19) ^ the reflexive, 
the personal pronoun and the complement subject (deleted in (18)) are 
each anar)horic v/j,th the in-fcerro^ative -prqjsioun ih subject position. 4 
But it makes no sense to sneak of the reference of* an intesprogatiVe * 
pronoun, and. hence of its^st jnding in-the relation of coreference 
v/jLth another constituent^ A speaker who utters (18a) is not referring 
t6, an;wDne, as he woulrl be if he uttered, for example, (??a). He is 
asking to have identified each person of v;hom it .is trpe -that he 
v/ar.hed hirself, anQ opT^roprinto answers v/ould be 'Fred', 'Max and 
Fred', 'everyone', 'nobody^, and, so on. The reply to (18a) may refer ' 
to one or a numbeo? of "^pereons, but the questiorf itself does not make 
any refeijence. Yet, wherea.q in (19a)6the D;eflexive is anaphoric witJa 

' ' 6 . * ■ ) 
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Fred , in (lW) the only constituent with which 'it can be^anat>h©ri5^ 
is who* Hence, in 'cases of .this sort anaphorl' cannot be explained/, |: 
in terms of jvoref erpnce'. and- ReiT:exi?v'ization cannot be made to depend « 
on, the occ urr ence of identicaL-iuhsiljLipts JLiLsufe 

signify coreferen.ee. Post al (197^) <^oe s mark , int errogat iv.e p ronoun_s 
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with subscripts in or(^er to distinguish between sent ences^ like .(20a) , 
where tlie pei-sonai^^ pronoun fc an ^e^Biia^liQT^^ 
pronoun, and Sentences like. (20b), wh^re it cannot. 

(20) a. Which student said" he failed the exam? ' • ''I 

b. Which student did he say "failed the exam? ■ 

"Bu^ in the- absence of some account -of whal; subscripts mfean in this 
context, such a practice is entirely ad h6c » , ^ 

df course,- the meani-ngs of (18a), (•19a) and (20a ,1^), can be^ 
/e-oresented, and the aripro^ria'^e anaphoric and non-anaphbric relations . ji 
signified, .""if they are assigned respectively the underlying structures- • j 
(21a-d). . • • \ • i 

(21) a. V/ho is an-x such* that x washed x?' . » r- 
' b. Who is an x such' that; for j=Fred, x told v;ash ? . 

c. Which student is an x such -that x said x failed the exam? 

d. Which' stu.d^nt is an x such that 2 said x failed the exam? 
B"t this involves'-^giving UD the assumption that underlying NPs have 
the same, f. or m and position as their surf ace^ counterparts. 

We now turr/ to sentences with quantified NPs. As McCawley (1973) I 
kaa pointed out, if transformations aire .to be prevented froth .arbitrarily 
changing meaning, distinct base structures' must be assigned to (22a) 

'and ('22b). In narticular, the base/ structure underlying (22a)''must 
be such as to trigger Enui-NP Dele1?ion ^ and that underlying (22b) 

-such as to block it. . , v 

(22) a. Every American wants to be rich. 
^ b. Every American wants every American to be rich. 

' rf the nhPBse every Am'e^ican can be s^id to hav^ a reference^ at all, 
it must be either the set of all Americans, in which ca$e (22a,b) 
v/ould have to be int^rnreted. quite eccentrically, or the members of 
^•hat set. If the latter, it v/ould be intellif-ible , though redundant, - \ 
to assign to d^ifferent occurrences of evfery America n a marker indicat- 
ing identity of refere>nce, but it would tje absurd to assign markers | 
indioatinlr difference of refer'ence. Moreover, in this sort of case, 
unlike the cases irivolvnnfr proner names.,' it is the sentence that does 

' • ^ 7 ' . . 
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not undergo Kqui-NP Deletg.o'h whoi^e complement subject is coref erent- 
ial vjflth the main Subject • Whatever the precise form of the subject 
-deleted from "the. complement of (22a) , it cannp* be "cbref ereSVial with 
the mai n &ubnect> For if it w ere, (2ga) woul d mean, not tjiat every^ 
:.Aineric.an . wants himaelf, to be' rich', but that every Ame'ffe.can V/ants 
every American to be rich; i.e. , the sair^ as (22b),' So, if the^ ^ ^ 
-n<>ti^nr-<>rf eoirefer^^ applicaMe -tieh'-gent^ it ha^- * 

the opposite effect on Eoui-ITP Del^ion ffom the effect.it has in 
sfentences containing proper names, * Consequently, even if the 
difficulties raised above for the coref erence theory can be overcome, 
rules involving the relation of anaphora will have to Ibe formulated 
s6 .that in' some contexts they , are triggered by coref 6rence and others 
blocked by* it. And that is sufficient to undermine coref erence a3 
an explanation vof a^naphora* ' \ . 

• As v/ith.the int'ei4?ogative examples , quantified NPs present no 
problem for a theory v/hich allows tha't underlying NPs differ in 
various v/ays from surface NPs. Thus,. ^ (25a) represents the maaning 
of (22a) rmd signifies the anaphol^ic relation bstv/^en thejsubject of 
v/aflt and the subject of *be rich , ^nd (25b) represents the meani^ig of/ 
(22b) in v/hich there is no relation of anaphora. 

(25) a. X v/ants x be ricli is true of every American^ 

b. X wants every American be ,rich is true "of every American. 

A f urthea? diCflo?(ilty f or the cor^ef erence theory of anaphora .^d!^ ' " 
raised *by quantified NPs with restjrictive relative clauses — \ and 
some quantifiers, such as every and each , allow only restrictive, 
never non-^restrictive , relat,ive clauses. It would be absurd to . 
•try to derive (24a) f^tom (24b), especially if the two occurrences of 
everyone are taken to be coref erential (as they must be, given l^hat 
everyone is a referential ^n^A^ression) . - ^ ' 

(24) a. Everyone who driv^es a car in Sydney has rocks in his head, 
b. gDSv^^yone g^Everyone drives a car in Sydneyjfg has rocks 

r • in his headjg • \ ^ 

For (24b), if it is interpretable at all,,- imnlies, wha\; is not implied 
by (24a), that everyone drives^ a car in Sydney. The point of the 
relative cD.nuse Is nrecisel^'' to rentr j ct the class -referred to by 
.the, subject of the ^a^ntence , and to exr>ress this restriction ir^ the 
underlying structure it is recessary to break up the NP everyone in • 
some such m'anner as in (25a, b). . ^ . ^ 

(25) a, ^Jivsry [one [one drives a car 'in Sy^nejrJ ba*s rod<sMn that onefe head*.. 
b.> i'^very X such that x drives a car in Sydn^ has rocks inx's head. 

,2 , ' " ■ - 
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Note also that underlying strubtures l^e'(25) are* necessary to / p- 
account for tKe anaphoric persohal pironounm (24a) since it . obviotisly v^^^ 

cannot be -derived from ^^a^ evgryone, bu t only f rom an . ^ ♦ 

underlyin(5 one or x. > „ . ' ...J i .1 



Another problem for *bhe. coreference theory arises in connec/tion 
v/ith restrictive relative clauses even if the head NP is not quantif- 
ied. Consider Sentences such as those of (26). ■ \ : ' 

(26) a.rr comT^etitor who injured himself 7 i^ter^ killed himself, ■ . 
•b.(.A cpmpetit.oT who cut his* foot J ' ' - ' 

Wha1>^is the reference of piims^elf in the relative clause of (26a) and 
of his in (26b)? And, since both pronouns are anaphoric^ wHat is ' 
the antecedent with vrhich, on the cor^'erenqe theory, they are . 

'coref ^rential? Since the antecedent of reflexives must, in general^; 
be in the 'same clause a's the reflexive, the relative pronoun who ^ 
ox v/hatever occu"oies that position in' underlying strupture^ must be 
the .antecedent of the first ' himself in (26a) and pj?esunably of his' 
in (26b). *3iit the relative pronoun, on the coreferery?e Uheorys^ ^ . 
derives from an underlyi/g NP coref erential 'with^ the head NP > * 
a competitor . So, it follows that both the rel6.tive .pronoun and the 

.other pronoun iriveach of the relative clauses in (26) are qonpfer^nt- 
ial with a comTDetitor . But what is the reference of a competitor 
in-^ this context? ^ ^ .i"*^ refers at all, it clearJy must refer to a* 
(or the) competitor who injiired himself/cut his foot. -Consequently, 
if a comnetitor , who and himseli^/his are referring expressions in 
these sentences, they must each be coref erential v;ith .the complex ^IfB 
Which contains them, and this in turn must be the 'Coref erential 
atitecedent of himself in the main clause. That is, given that all 
the /^simple NPs in (26a) or (26b) are referring expressions in tho.se 
contexts, they are coref erential with each other ^amd with the compl.fex 
NP sub.ieet of the sentence. • . ■ i 



Bat this (i;ives» rise to a paradox of much th^ same sort as ;thalJ. . 
. which arises 'in' relation to sentences such as (,2?) , and which has 
^ C(jme to be Icnovm -as the Bach-Peters paradox. ' ' " i 

C^"?) A boy v;ho was only fooling her kissed ""a*^ girl xvho really loved him. 

The search foi? ari NP to be the antecedent of hjLm lea.ds .to a boy 'v|ho/ 
wa.s^ only f ooling^ fr^y* - K^'t this contains, the pronoui^ her , so we novj^ . 
ERJC * 1^2iv.e to look for an aptede'dent for it. 'This search leads us to a r^jr l 
v/ho^ rea lly lovgd him, which iij^ turn con^tains the pronoun him. So any 



' • at;t,etap1: to find full NPs to be -antecedent^ 'fo^ the -pronouns must fail, 
since sVich NPs woitld have to' be infinitely: "deep. This argument has ^ , 
general],-y been used to demonstrate the Impossibility of any theory . • 
which derives pronouns from underlining full NPs. But (2?), 'ancf (26a ,b>, 

' 'are fatal al.so to'.the dereference theory. For if him , " on the anaphoric 
t^eading:^of (27), is -feo have ^gi c<Kr^ferentiat antecedent ^ there musi^^ 

"'I he^ a ref ere7ji;-v/hich it and -its .antecedent have i n co mmon > To -deter mine | 

what this could be, we must find someone who satisfies the description % 
^ a Tpoy who was, only foollnp: a girl v/ho really' loved- him . ' • But this , 
contains him. Bo, assuming "as we are, that him is a referent-ial 
e^fDressibn iii this -context, its reference must first be established 
before 'we can de-ibrmine who satisfies the description in which 
it figures- This is* true in gen.eral o;E' description^ .containing ^ 
referring expressions. For example v suppose we replace him in the 
'above descrir>tion by some undoubted referenti^il "NP such as Fred or^ 
the man i n the ^ brow n hat . Then, in order to determine who, if anyone,, 
satisfies the description a p:irl who really loved Fred and hence v/ho,^ 
if anyone, satisfies the longer xLescription of which this is a part', 

• we fi^st need ;feo^ knov/ who Fred refei^ to. ;But if him is referen-fcial 
in the descrir)tion we are ' considering , its reference, unlike that of 
Fred ,Vcannot be determin.e4 independently of determining who satisf ies - 

^ •t;;he v/Kole description in v;hich it figures. Moreover, our inability 
. first to determine .the reference of him , unlike a failul'O to determine 
the reference' of' Fred , is no barrier v/hntever to ouTf determining v^lio ' 
satisfies the description in which it figures. Further,, even if, 
■ for example, John is the only boy who »3atisf ieo - the description, we 
J cannot substitute John for hi-JB in (2?) and preserve the truthvalue , 
as v/e could i'f hirh v/ere a referential expression. This can be shov/n ' 
by c^jsidering the: situation in- which (2?) is fslse because John,' 
the only "boy who was^^foolirg a girl who. really loved hira, does not 
' kiss 'her. *• For there may be sone other boy who w&s fooling a 

• girl who really loved Joh:p, ajid who kissed her, and in that case the . 
sentence wHich results from* the Sui?stitution of John for him in (27)' 
v;ould be true. So^,, although, him cap, -be' anaphoricyin (27), if it is 

* rraphorit^ it is not referential and honce not coref er^ntial witJi J:he 
dencription in v/hicih it fic'ures.' The sane is true of the propouns 
in the relative ci Pluses of (262i,b). 

*. . There is arj-Othor cross, of cnses in which anaphoric nronoUns are 
clearly not ref eren*Pia] , ^'^sndrhcnce not coref erential , with theirs 
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antcecedents^ In sentences ' sucti as (28a, b) /'the singular^^eflexiye , 
i> cannot ''be coref erenti^il wifh th'e condoined^ op disjoined, subject as^ 
the plural one may be -in (28c). ' . * * . ^ . ^ ^ 

(B8)"a. Joh'n and Fred' each- v/ashed himself . * . ' . . 

, b. Neither John nor Ered washed himself^. ^ ^ . 



* » ----- - .■ , . 

c. John and F red 'wao -h^d -themselves,— 



A possible a tiri^Ttrty-^TDT-^ ie" cu'rerere L h.eoi ' y -^ar±s-es ^roi& ' (-^8 e) , 
since, ±f ±t is amlDiguous as betv/een mtaningvlibal? J 
and Fred washed himself and ^Tieariing tiiaf they washed themselvfes 
3o-irtlv, it is not clear how this differ.ence can be expressed using ^. 
referentirl snbacM-nts. In (28a, b) the iproblG'm is to account for the 
singuDtar reflex'iv6* If it* is coref erential with another KP, that , ^ 
-raxist also be .singular. But it is obvious ;bhat neither John nor 
s Fred alone is an adequate antecedent ' for himself ; If, for ^xaraple, 
John is taken", as the antecedent of the reflexive in (28^), there ^ 
no way of accounting for' t^^e fact thatjiiab sentence entails that Fred 
washed himself. The on?.y coyrse open to the coreference theorist' 
is" to mark himself . with two 'subscripts , one identical with that \. 
attached to John and the other identical with that atta'ched to Fred , 
and -to .maintain thEit the refle^cive is , coref erential with each of the 
singular NPs in the subjeet. This- is a' natural- consequence of deriving 
(2&a) -^from a structure like (29) -by means of a conjunction reduction 
transformation 'which-, in 'this sort of case -at least, does not require 
strict, but only sloppy, identity o£ predicates. ^ » 

(29) John^ v;ashed John^ and Fred2 washed . Fr'edg. 

But a-oart frora^ the' failure of; this treatment to account .'adequately 
for the fact- that in (28a) the samg predicate is* asserted to hold of 
. both John qind Fred~a failurfe compounded by 'the f.?iGt that we can add 
and so did Torn , meaning that that same predicate is ^Iso true Of,a?om - 
this treatment fails to "explain how the one occurrencie of a singtilaT. 
* r-eflerjfive can have more than one reference though it W(^uld normally 
•have only one. Br' coi^tmsst. sentences such as (28a, b) present no 

"bblem for a theory which uses ' underlyinp- boujid variables an^ is not 
hjimittecl to' the view' -that underlyinr NPs are modelled on the^ 
iT-^rir.o c.o-\m'^-<^v^Pv^^ p^d a^pnhora. ts based on coref ererioye * .On -Buch 
n. •h^onf""'-. , (Pf^n) won]rl >)e fivx^rfr] ■ i-r>r,r^ a bPHe Rtnicture roughly Dike ■ 

(30) , it) v;h\rh boi;!)/ Ref i'r-yivi zatlon and Con.-inrc-t-i on T?pr)nction ere 
nrnde ar>pii cnlhie b-" vir-t-iie of vprinble i-^en-tiity. 
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(50) John is.an x'suph that x washed x' and :Pred is a^' x ^^^^^^^^^ 2 



'We .may take It, .then, that anaphora cannot ^be accounted for in 
tferms of tub (relation, of coref.ererice be-fc.ween; the anaphoric eleiments 
ana ot:^©^^ snrf ace NPs or u^^^ , ^ 

^:heir su:i-f ace counterparts-. Where the anapnoric-eT§nreni. XLo 
i^Hf^cedT ent- in suyf ^r e ^* ^ ryx^ tsx^:e-^.-^rt--^'ys^ 

W^ym^;^^^^^ - 

coreferentiaj. NP^ which Mo not -stand in the relation of anaphora, and 
NPs • stand-ins in the relation of anaphora whi9h are not c.oreferential. 
To construct anything tftat^is likely to be an. adequate account of, 
'anarijiora, it is necess^ary to postulate underlying structures in which ^ 
the NPs do not- correspond t a' surf ace NPs in either form or po-sition; , 
in particular, to postulate structurfee in' which NP posi1;ions a^B , , 
bccuT^ied by bound variables. Anaphoric phenomena can then-be ^ , 
accounted for in terms of NP "identity i. e ., variable identity - 
without fTquiring the notion -of reference, or of copeference, to \ 
• play any essenti^al^ role.' For, as we shali see, yax-ieble binding -do^s ^ 
not depe^d^in any essential way on reference. ^ ' . • • 

* ,'t,o5lcians, in devising logical formg-^for sentences, long ago^ ^ 
gave up 'tiie- -assui^ption that . the/NP. constituents, ^ri the logical form » . 
of any sentence must correspond closely in' form and position to their 
counterparts in the sentence itself. Linguisfs who have recently 
•<jome.to fe-ject the same 'assuniption are the^o.re following a well- 
established traditiop\ Jf is sometDjn^;3'^d that the" new underlying 
structures are more abstract, moye/f^ote from concrete, surface fo5rms, 
. than the old. But this is misleadi'ng, at. least in so far as it 
suggests that .there e^re no natural languae:e sentence's v^hose surface ^ 
structures corrofJ^ond clo'seiy toM;he new underlylnn; structures.'. 
•Linguists, like logicians, of' necesi^ity mode^ their formal structuros 
on some selected. class of sentences whose surface structure is taken 
as the ruide .to. tbe_ order, number and type df^ constituents , though / 
the par^tlcui^r 'Class selected will differ from theory'to theory. ^ 
T>lje formal Eitructures' of early -transformetj onal 'pammal', like thqs.e 
of tr'-.fli^io-na] (-Aristotelian) lo^iC; '^'oT^rer.^^ond c-losely tp the 
surff.c-3-.f-orn. of uninarkecl. declarative sentences. The underlying for.ma 
of generative, semantics , and of modern -logia^ are inor6 richly . . 
structured. Ite-yertheleES tK.ey a'lso corresr)ond c-lasoly to the ^ ^ 
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«tirfase st^iuc^uijes of a cTertain cla§;s of sent<dnc|iS4 in particular 
tho^ie which contain pronouns "bound by sdme other element in tiie»'^|^nt- 
encl;. OJhe sentences of fji) are of-- this sort; those* of (32) *)are not^^ 



(51 ) !&. De : Gaulle ^st-il 'mort? 
i). The tram, it is. late. 



Every erne who; ijS, a philosopherVissuch thkt he sbmetinles . 
^ ' '.feontradicts Himself. * . 



(32) a. II est/iuort-. " . " 

• b. .Jahn said that ishf would b^} l8tte. ; ' 

" c> Many peOple..iknow'"^,hat he li'ed* • ^ ' ' * ; 
■ ■' ■ ,. ■ ' . " 

^he .relevant difference iB that ,inVC32)" but not in (51^ a full HP 

can be ■ substituted' for •feerprohoiHi v/itiiout making "^l^e^^restLLtant seht- 

ence • ill— f brmied. Thus the sentiences of . C3$)^r corresponding "to those 

-pf'Cjn)- -but haying a full KP in the, "pronoun positaTon* are wngraininatical 

but'thos^ of (54)5 corresponding to (32), are grammatical. 

^(55)r^a* *De'#ul'le est Eomp-idou mor^tV • ' ; ^ * >^ .\ ' - ^ 

• ' ''b. *a}ha 'traih, the ship 'is, lata^ , \ \ • ^ V ' - 

. ^Everyone- who ,i§-a:philC^sopher is such that Sooir4te^ sometimes. 

contradicts himself . :] '. v, / • 

(3^!^ av De Gaulle est mort. " " » 

Vb. ifohn said that Susan /iwou Id be late^ < 
c« Many people know that Richard lied. , 

The prdn'ouns of ([52) ^are frea^ i.fe the s^ense'that fixll,NPs can be - I 

^freely lubstituted for them. But thos'^ of (51) admit only of an" 
anaphoric interpretation because they are bound by an antecedent; 
and this binding is substantially the s?ime relation as that between, 
binders and variables in 'pred^icate logic and in the imderlying 
structures proposed by generative semanticists'. . • 

Another way of describing this property of the binding relation 
is discussed by Keenan (1971:264). Embed^ig^-sentences containing 
bound variables (pronouns), unlike fully independent sentences', 'do , 
not have a truthvalue. They do not express propositions but specify 
predicates. Thus, for example, the constituent he sometimes contrad- - 
icts hinfself in (51c) cannot, in that context, have a 'truthvalue. It^ 
would have a truthvalue if he were not- bound. and ^.had a definite 
reference; but in (51c,) he is bound. The whole sentence, (51c), 
itself has a truthvalue, but no part o:^ it does. Contrast the 
embedded sentence' in (52b) ; v/here the- pronoun is not bound. Assuming 
that she refers to someone, an assumption -whose truth is .a condition 
of the whole sentence, (52b), having a truthvalue, the embed.ded 
sentence expresses a proposition and has a truthvalue in its ovm 

13 ' > ',. ..^ 



•p-jght'., qniija p.on trast betwe^g the embedded sentence in ( 3 *10) and tliat 
■ is .c3iO.S6l7 -^^related td^tfee fact that a conjunction; of two 



in 

simple , sentence eachfeohta'i^ instances of the same variable 
withini the scop^ of, tiie s^f binderi is *not a con^juia^tioii of ; 
propositions- but a c<f>n5uhction of predicates to. form a single coVplex 
predicate. $husV inutile" sentence (35) the 'conjunction ^oriRS the ' 
complex pre^toie. he sometimes get^ confused and contradicts himself , • 
and it is. this complex predicate which the sentence attributes" tof , . 
evei^y philosopixer. ^ . ^ \ , ' 

(55^ Every philosopher is such that he sometifflt&^ets'coiifu^ed^ 

: (he) contradictjB himself • * / ' / . - . ; : 

To see how a the-ofy using underlying baund variables can aci^oifiit 
for the .relation df -anaphora, let »us' consider some examples. Follow^ 
ing McCawley (197^), the differences between^ 36a) and (3^h) can be 
explained by assigning them respectively \th^ underlying. striictur^ 
(37a) and (37b) , i-S^^o^^^S tense ^ etc. 4 ' . 

1(36). al' Evety philosopher contradicts himS'elf. - • 

.b. E\tery philosopher contradicts .every philosopher. 

(37) a.* 




contradict 



b. 



every 





central 



philosopher 




c philosopher 

HP ' ^KP 
I V 
X ,y 



•NP 
\ 

. y 



»p 
V 

X 



' • ... 

In each case, Sg states the restriction, on the quantifier and 
specifies the predicate attributed to every philosopher. In (37a) 
the predicate contains two occurrences ,of the variable x as clause- 



matas, and it is this that triggers Reflexiviz at ion; » In~(37b)\ .sii^ce 

there is no suh-tree in which the same' variable occupies both sub^ject 

and object position in a single clause, Ref jTexlvizatioiy cannot apply* 

In this way the • semantic difference between the two sentences, is 

captured and the syi^itactic difference accounted for without relying I 

on referential iiadices signifying sameness or difference of reference* | 

What the xdentical variables in of (37a) signify Is that' if we ^' | 

take any such that x is a philosopher, that x contradicts that xj' • ; j 

and what the different variables in of (57h) signify is that if ij 

we take any x? such that x is a\philosoph,er^ that x contradicts eyeyy j 

2:/such that z.'^s a • philosopher . Unlike the Subscripting device, the , | 

^ . - , - I' 

binding of g. variable does not signify that it has a definite ref erenfe«,,jN 

and hence the .binding of two occurrences of the fflme variable by the ' i, 

same binder does not signify that there is a definite thing to which "'^ 

both occurrences of the variable refer. In this sen-se, identical' 

bound v-ariables, unlike^identical subscripts, are not cbref erential. hk 

• 'Although ($7a,b) successfully^dentify the difference's between ' 
(56a, b), there is one ^objection to trees Of this kind. However, it 
is an objection which points to a defect which can easily be rectified, . 
The objection is that^, since in (37a) is not' within the scope of 
Sg, and in (37b) is not within the scope of either or S^, the 
variables in and §^ cannot , according, to the usual constraints on " 
binding, be bound by x,y is a .philosopher . ^ The variables, therefore, 
appear not to be bound at all. . An- ad hoc move would be to say; that " 
in casei| of this sort the usual constraints do not apply, A better ^ 
move v/oj^ld be to. introduce predicate abstraction ^operators to bind ^ 
the vari^Lbles. (For a detailed discussion of operators of this sort, 
see Thomason and Stalnaker (1975)). Besides achieving -the effect of ^ ^ 
binding the variables in the predicate, tjiis modification of the ' |1 

McCav/ley trees has the advantage of allowing a unified account of ; t\ 

sentences ascribing the saiae precy.cate to every, some, or one member of 
a class. ^ Thus, the same predicate , , dccurs in the- 'tx^es C$9a,b,c) 
which correspond respectively to thayferil^enpes (38a, b,c), 

(58) a;^g^^^j philosopher contyadic-^ himself. . 

b. Socrates contradicts himself. \\ 

c. Only Socrates contre^^icts himself. * • 
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(3^) -a. 



(•every? 
t some J" 



/ 



contradict 




S 

" pMlosoplier y 



to. 



NP. 

coiatradict x 




NP . 
\ . 

X 



NP 

Socrates 




Socrates 



contradict 



Informally, these trees may be read respectively as in (40a,b,c)* 

(40) a* Every (some) individual which is a philosopher is an ^individual 
su,ch that that individual contradicts that iMividual. 

/. b. Socrates is an individual such th&.t;.that individual conti^adicts 

that individual. : 

; o. Only Socrates is an Individual , such that that individual 

. contradicts that individual. . 

In other words, the predicate is^ an-^ such that x contradicts x is _ p 

. ascribed[ in (59^) to every (some) iDhilosopher, in (59b) to Socrates, 

and in (39c) to only Socratds. No ^signif icance attaches to the use 

; • . of the two variables i x and j;, in (59a) other than the fact that ^ 

this makes qtuite expidcit , what is In any case clear from the structure » 

of th(S tree,, that the variables in the predicate, Xi , are bound by \ i 

/gpj^(^- V the abstraction op^rat^ '^^f complex NP Expressing the j 



restriction oil 'the quantifier not 'bound by the abs|.a^tion 
operator but by: the quantifier in the main clause. , ; 

In 09c) , onls: is treated' as a sentential oberator "f oi^ ^ 

example, negation. But, Ifi negation, it is Jot alwa^s^'t ser^entxal 
operator but can operate o\ p^t of a predicate, as for example m 
the sentences of 

CA-D a. Socrates only contradicts himself , 
b. Socrates contradicts only himself. 

Th±B, however,* presents no problem, at least ii^ principle /'for a. 
theory postulating underlying structures like those in (59) • ■^S'or^^ ^ 
they allow ■f or the possibility- .of operators suc^h as otO^ and hega^xon 
being placed either in the predicate position in the main clause or 
in a predicate position within a complex predicate. Thus, on the 
reading in which it means that Socrates does ndthing but) contradict 
himself, (Ala)' can^.be assigned the underlying dructure (A2). , 

(^2) , : _ 



NP 

Socrates 



NP 
t 

X 




contradict 



CJf course oril2, unlike negation, is probab;Ly not a primitive ^ 
predicate but rather one which derives from ijnderlying . and. .not . . . 
In that case, it' will not appear in semaiitic repre'sentations, 

and consequently (59c) and (A2) will not be semWic representations. 
•They do, however, represent remote structures uijiderlying (58c) and • 
(A1 a) .respectively, and that is sufficient for i>rqsent purposes. , 

Using the device of abstract|«)n operators tb bind pDjedicate, 
variables, the differences bet^fn (56a,b), repifesented by McCawley. 
as the differences between (57a,b), may.be repifesejited by-means of 
the differences between (39a), wh'ich underlies (56a), and (A3), whi^h 
underlies (56b). Similarly, (1Aa,b) may^ be assigned tb^underlymg 
structures (4A-a,b) respectively. 




philosopher 



conibradict 

That is, every 2 such ?^at is a philosopher, is an x such thai? 
every w, .such that w is ;a philosopher, is a j such that x contradicts 
Or, less formilly: every philosopher is an individual ^^or whom every ^ 
philosopher ^s- sga individual that he contradicts. 

(^) a. , 



Harry 




A, 

X' 

> 



\ ■ 

■7 S ' Harry 
V.<^ HP ,NP 

^ >r r ' i 

vQ,te for X y 



That is, only Harry is 'an x such that Harry is a for whom x voted* 



b. 




'4f 



■ vote for 

That is, only Pa:j?ry is ;an x such that x voted for x'.. In this case, 
like the others. in v/tiich identical bound variables appear in the 
same simp'le clause,' Ref lexivization applies obligatorily. In all ' 
cCther cases , Ref lexivization fails to apply because its structural 
descriptifin is nqt met. It is easy to see how trees' of thi^ sort ' 



can be used tovaccount not' only for the operation of Refl-exjgyizatiDn 



but 8aso for Pronominal ization and Eg^f^'-HP Deletion ^oii theybasis of. 
identity of boun\i variables, thereby avoiding the troubles -that arise 
f^ accounts thau turn- on the use of referential indices. For example, 
the underlying seD^antic representation for (16a) would be (^5) 

(^5) 




Equi-NP' Deletion deletes the subject, of the two lowest Ss 
because it is ia^ntical with the sub^jecj; of the main V of the . 
predicate* A uni corn is lowered into the j)osition 'occupf ed /by y ^ 
* "in the first of the two lovfest 6s, and the y in the second of these 
two Ss is replaced by a pronoun because it is.^idelitical -with the » 
variable whose place is taken -"by- a unicorn * Thu^. the application' of 
these rules does not assume that there is pomething being referred 
by the "^pronoun or deleted NP,,, as is^'assunved by- a^' theory using referent- 
ial indices^ Note also that it is the* non-spec if iq and hence Hon- 
referential reading of a xmicorn in (16a) that Is represented by (^5)* 
This is a consequence of tiie fact that a unicorn occurg in the ti?ee 
within the scope of want * ^ The specific , or referential, reading ^ 
can be represented by a tree similar to (^5) except that " a tiinicom 
and the operator sire jJlaced above,' and outside the scope of, the 
predicate want. 
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We noted earlier the difference between (16a) and (1?) aad the 
fapt that in (16a),, even on the non-specific reading, the definite 
pronoun it occurs} and it was suggested that -this is partly respons- 
ibl-e for the view *that reference *and coref erence ^must in some sense 
be invQlved in any adequate account of anaphoric phenomen£*r However, 



the definiteness of the pronoun in such contexts is ?l direct consequence f- 
of deriving it from aiy ynderlying bound 'variable. It is irrelevant ' ' 
whether the position occupied by the pronoun is -a referential one or 
not . ^ All bound variables are .definite in the senSje of • oarrying 
back' to a particular ant'ece^Lent -or binder. Thus, for example, (4^) 
Aas to-be understood as meaning (41-6), ip .which the demonstratives 
preceding the bound variables mal;:e e;q)licit the fact, that they are. 
defini"te. 

(46) Fred is an x such' thst that x wants a unicorn to be a such 
that that X buys that y and that x rides that y to worjc. 

Contrast (45) with (47), the underlying- representation of (I?),' which 

is to be read as (48). " v ' 

(47) 





yvs^ a.unicorjir 



NP 

ride' to wack x 



UP 

\ 

z 



(48) Fred is an x suoh that thtit x wants a unicorn to be a 2 such 

that, that x buys that y , and . a unicorn to 'be a z such that • . 
that X rides that z to work, . ~ * 

- . ■ ■ f> ^ . " ' ' . 

Here, as in (45,46), the bound, variables are definite , b,ut since there 

is. not a second occurrence of the bound variable 2; the rule which 
substitutes a definite pronoun for a variable cannot apply.. Instead, 
a different rule inserts the indefinite one into the position 
occupied by the bound variable z, the condition for this operation 
being the double occurrence of the fupil VHP a unicorn in appropriate 
positions in the tree. "It .may be that a more adequate representation 
would sep'arate the indefinite article from, unicorn in (47) and treat 
it as a higher predicate similar to some and 'every in (39a) — a treft- 
Ecent which would accord nic'ely with the account given in Perlmutter 
(197Q) where one and a(n) are argued to have the same source — but 
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^ • w4tever may be the details of a s^isf aotory account of ^erlying J^^m 
' indefinitehess; it^ is clear, that definiteness can quite- natTrcally be 
' xeprefeented inunderlyine atructure by means of the independently^ 
^ motivated device of bo^Jld variables. ' ,* * 

* D0finiteness is 'represented in surface structure not pnly by . 
: ' 'definite pronouns but ^ also l?y the defi^te article and demonstratives 
• .'m cerliain sentences, such as •(49a), there is fre* choice between 
' these' three ways of expressing definiteness, and in each case the . 
: . . surface definiteness derives from the underlying definiteness o:^ the 
bound variables (circled) in (49b^. ^^^^^ . ' ^^^^ ^oo),.! 

a. A man bought a book and later. the .man j- read J 

' ' . b. A man is an X such that .a'book is a z such, that (|)re ad (g). 

For sentences' such as this, where appropa^iate indefinite KPs are . ^ 
- ' present, .the2?e is no , dif fllculty in giving an accouiit of the definite' 
' NPs in the surface structure. CDhe indef inite .NPs are associated;; •• / 
; " with underlying bindTers", and "tEfe. relation of bind-ing accounts for the-., 
definiteness of the 4^f inite NPs. However, Inhere are sentences such ,1 
as (50)" in which thereS^e definite but no appropj^iate elements * -p*' 
^o associate with underlying bidders. ' 

^ ■ *r IDhat man*) • 
>(50) \ The man }■ bought a book. 
" 1 He . J 

~" - How is the definlteiiess to be acscounted, for in these cases? The 
definite NPs in '(50) are >st as much in need of an antecedent as 
those in (49). ' The* difference is that whereas in (49) the binding 
is effected by something in that sentence, or its underlying structure, | 
in (50) the binding has to be effected from outside the sentence. 
The subjects in (50). 'carryback' not to something expressed earlier 
' in that sentence but to something e^^ressed in an earlier sentence 
in the discourse or. supplied fr^pi tie extra-linguistic context. Thug 
the demonstrative or the pronoun can be used in. a context where the 
speaker points to a man who can be seen by the audience. In that case 
the pointing stands in place of (roughly) I am pointing to a man, . 
which contains thJ appropriate, indef inite NP. Likewise, the definite 
"article or the pronoun can be used in a context which includes an', 
earlier sentence such as John saw 'a man and a woman, which also, | 
contains the appropriate indefinite NP. Sentences such as (50), then, 
are not a problem' for a theory which accounts for definiteness in 

" ^1 V \ 




terms o* underlying boxmd variables; tUey simply draw att-entioii to 
the need for b*oth a discourse analysis and an 'account of the role ' 
Of , pragmatics in a grammar. An adequate account of the uiiderlyihg 
representation of (50) will have to postulate an External binder of 
the fotm a man is an x such ^;hat and it is this external, hinder 

which accounts for the presupposition* carried by (50). IThe existence 
of- a man is presupposed, not ^ asserted, because the binder is not " , 
Dart of the sentence and because 't^e same external binder is recLuired , 
by the* negation 'Of (50). ■ 

A consequence of what has just been maintained is. that definite 
articles, demonstratives, and definite pronouns do' not occur in,- • 
semantic representations but are introduced transf orij^tionally^ - ( 
A fortiori , definite articles (or their .count ei?p^t," tHfe logician's J.. ) 
d0 4.not bind yariables'in semantic representatipnsf]; !Phe only binders 
ar^ predicate abstracts cdd quantifiers, including .one, tv/o , some , 
every, etc.. Olhui? (51) is not the semantic re^res'entation of (50). 



C51) 




NP' . 

the^ ■^v'^^^^P. 
man y 



The variable ^ in (51) is bound from outside the tree (presumably 

(51) will have to be embedded in a lairger, discourse tree) and since 
*2 .is bound the is redundant. • However, we can for convenience . 

sometimes treat trees- like (51) as if they were semantic representat- 
ions, bearing in mind that, strictly speaking.,, the does not bind the 
variable but only serves to indicate that there is an external 
binder- With this in mind, let us now consider some sentences of 
the sort discussed in McOawley (1970, 1971) containing definite NPs. ' 

McCawley discusses pairs of senten(?es such as (52a, b) ^d -^accounts 
for their synonymy ]3y deriving them from a common underlying' structure 
like (53). „ " 'V^ ■ * 

(52) a.. The one who- saw the burglar shot, him. 

b. The one who saw him shot the burglar. ' , 



(55). 





G?h6 o^e who sav; X2 



the btirglar 



i: 
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• ik dealing^ with quan-tif led NPs, MeCawley uses bound variables « x^jr e|c. , 
and treats tiie quantifiers as higher predicates. In his account of I? . 
sentences such, as; «( 52a, b^ /'which contain definite NPs, he use^ •. If 
subBcrii^ted symbols .to indicate that they are constants , not variabpLes ' 
— i.e., symbols having, specific reference — '*"and he treats the 
definite NPs not as higher predicates fizt as eictemal NPs — ; i.e., i 
NPs originating outside the S into which th^y are ultimately lowered, 
where ..the lowering is detelliined '^y- the subscripted symbols in the 
lower S anU attached to. the-Jxtei-nal NPs. OJhe .syno'nymy of (52a';b) 
is explainetL by the tact that (55) » the ^jommon underlying diruc-fure", . 
permits two differ eht orders- of low^'eriiig. 'a?o get (52a), 'the extemsLb 
Imp markecL xg iS' first shifted ' into, the position occupied by xig in 
the external, NP marked 3Cj , and then that JP'. is lowered into the 

'^position occupied by x;^ in Sg* ^^^^ leavei^ the iE)psition occupied by 

in Sg unfilled, /and infsonsequence it shows up in surf ace strupture 
as the pronoun in final position in (52a). To get,, (52b), the two 
external NPs are moved into the positions iii' Sg occupied respectively 
by and This leaves th^ position occupied by x^ in the NP 

lowered into the X/j position unfilled, and in- consequence it shows 
up in surface structure as the pronoun in the relative clause of 
(52b). . ' . ■ / 

There are several ob^jectipns to this way of accoiinting for sentences 
like (52a, b), all of which relate to McOawleys use of constants 
rather tl^an variables. First, since'' X/j and^ Xg, in Sg are not variables- 
but symbols with specific refereiice, Sg is not a predicate expression 
or a prepositional function but , as McCawley says, a proposition , i.e., 
something which has a truthvalue as it stands add is not in need of 
having its argument places filled, ' Hence, (53) is a very strange 
semantic representation including a proposition. together with an 
NP coreferential with the subject and another NP coref erential with 
the object. The strangeness derives from the fact that, if x^ and Xg 



in Sg really are constants 



expressions with def ihit'e references 

2B. 



«nd Sg- really is a proposition, the erfcernal NPs are unnecej^sapy. 

Moreover; thS low.erikg oj)erat Ion will r^lly '^e a logical ikf erence > 

rather-than a derivation of a s^entence from its semantic' rejj^p sent at- 

ibn, *in which ; twQ NPs are suljstituted fc>r two cyfchervN^ on the 

grounds* of coreferekce. IT the external NPs are to be essei^ial N 

parts of the- semantic representation, theij? functa6n must b^haS; of 

specifying the refereii^e of the^ Symbols occupying subject an^object 

positions in SgV^and-'in that case, those Symbols ar6 Variable^^ich 

the external NPs t)iiid. Secondly, if Sg" is a proposition ratheo|^an 

a predicate expression, there J-'s a problem of accounting for wh%| 

appears to be intuitively obvious, namely that (:52a,b) ai;trpia;b6l|^ 

the same^ predicate fo their subject as (5^ attributes to^iffcs, bjo^.^ 

obviousness which is reinforced by the. fact that (52a,b) cin be paijl, 

of a ibi^ger sentence ^ch as (54b) in whichi the same predicate xs • 

attribut^ed.to one specif i^d person and denied^ of everyone else. , 

■ -u /the burglar shot him\. 

(54) Everyone who saw {^^^ ^^^^ burglar J. 

^ JThe one who saw the burglar shot him*} nobody else did. 
- "'CThe one who ssti^. him shot the burglar j 

The problem for McCawley's treatment is- that in the quantified 'cases 
the argument -places in the predicate expression &re occupied by i 
variables", but in the definite NP cases they are occupied by constants/ 
with the- result that the embedded S is a proposition not a predicate 
expression. ■ a?he sentences' of (54) argue strongly for -an account^ 
according to which the same predicate expression can appear in the 
semantic representations underlying both sentences with quantified 
NPs and sentences with definite NPs (including proper names). ^ As | 
suggested above, such a imified account is possible if predicate ^1 
variables are bound by predicate abstraction operators and the variab-.| 
lesy if any, in the external NPs are bound by quantifiers. (See (45));'| 
An al-t^ernative account of (52a,b) along these lines will be offered ' , | 
below. . ' 

A related difficulty with McCawley's * treatment of sentences with 
definite NPs is that he assumes, what proves to be false ,^ that* all 
Op positions in such sentences are referential. This pbjection has 
b^eiiN v/orked out in two papers by Karttunen (1969 1 197*^) • Considering 
sentences such as (55).i Ka^ttunen shows (1971)^ that they are not all 
unambiguous and synonymous as would be predicted by McCawley's account. 

(55) a. The pilot who shot at it hit the Mig that chased h?.m. 24 

b. The pilot v;bo shot at the Mig that chased him hit it. 

c . The Mig that chased the pilot who shot at it vms hit by him. 



If 



On McCawley*s treatment, the tliree se;at'enoes of (55) would all 

fiiom a single underlying representation, like (56) , and jtfoujd accordins- 

iy be synonymous -and ilnsuDabi^ous, / , . J ' ^ 

(56)' ; • 

. the pilot who " theJMig that 

Xj .hit ^2 . ' shot at- Xg' - ehaAed 
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iphe' diff erenl^- t>etween (55d.,b) is explained. by the fact that NP:-x^ yv . 
can be lowered into the position.in and ITPsxg . int^ 'the' Xg . .^^-^ 
poi§i?;ion (resulting in- (55a)), o3? NPtXg 'o^ bB shifted .i^to the/positiqn 
occupied by X2 • in Np:3^ .and thsft. HP then lowered into the, x^ position 

• 'in Si2 (resulting -in (55b)). The. derivation of (55c), involves th0 ' 
passivizatioii of insertion of NP:X/j into the position , of x^ ; 

^ in NPtXg, and the lowering of , that IIP ihto the Xg position in the . 

passivized S^. However, Kart.tunen argues that (55h,c), though . ' 

unambiguous, are not synonymous, and that (55a) is ambiguous, haying 
. one reading. in which it is synonymous -with (55b) and one in whi-ch it 

is synonymous with (55c). ffhis requires that there should ba two • 

diatinctvjmderlying representations associated with the sentences 

[ of (55)*\ .■ • " ■ " ' ' ' ' ■ ' 

•Essentially what .Karttunen's argument amounts to is this. The 
' subjects of (55b, c) are both definite descriptions and the'i-efpre 

•require that there is a single object which satisfies the description. 
But since tl;ie two descriptions are different, either- one could be 
sajbisfied in a situation, in which the other is not.; OJhus the 
description which forms the subject of (55h) is 'satisfied so long as 
there is a unique pilot who shot at the (one) Mig that chased h$ta. . ^ 
^1 (Phi's allows that there may be many pilots each of whom was pursued 
i by a single Mig /^whicjfci may be the same or different for- different 
y pilots), but it requires that there should be only one such pilot 

• who shot at the Mig pursuing him. a?he subject of (55c), however, 
requires that there be a unique Mig that chased the (one) pilot who 
shot at it; and this allows that should be many Migs ^hot at by a 
single pilot (the same or different for different Migs) as long as . 
there is only one Mig that chased the pilot who shot at it. Now 
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suppose tiiat of ,seve!pal pilots, .each of whom is chased ^by only oxie . 
Mig, pilot A is the orlly -one who 'shoots at the Mig that chases him, 
and that Mig is X,' Then the subject of (55b) is satisfied; the pilot 
satisfying that description is A and the li^e that chase\ him is X. . 
'^loreover, the »subgeQt of (55b) would still be satisfied by A if th.ere 
weri9 several' pilots other than A who shot at X^, as lofig. as none of - them 
is a pilot chased by X. 'In that situad;ion, A would \still be 'the/ only 
pilot who shot at the Mig that chased him. However i,* such, a situatiQn 
woi^ld not satisfy the subject of (550) Sine© X is , supposed to be 
'shot at by several' pilots, there is no such person -as the ; pilot who ' 
shot at X,, a^d in .consequence X cannot be th^ Mig who' chased the^pilot^ 
who shot at it.' Further, tl^ere' may be fia such Mig dt all, since 'there 
m^y be no Mig that was shot at by a single pilot, In^ tha-6^9ase, .'(55c) 
would be neither true nor false, but (55b) Would have a truthvalue 
and would be true if A; hit X and false if A missed X» In & different ' 
Sitiiation, (55c) could have^truthvalue and (55b) be neither true nor 
false. Suppose, "for example ^ that of several Migs, each o.f whom is \ 
shot at by only one pilot, Mi§ T. is the only One that chases the pilot 
who shoots at it, find that pilot is B. OJhen Y satisfies the. subject i 
of '(55c) and B is the pilot who ^pt at it* Moj?oover, Y would still j- 
satisfy the subject of (55c) if there were several other Migs that ( 
chased B, as long as none of them was shot at by B« But in this^ 
situation, where B is chased by several Mig^, B cannot be the pilo^ ' 
who shot at the Me that chased him ^nd cannot therefore satisfy 
subject of .(55b). And since there need not be any pifot chased by - 
only one Mig, (55b) could fail to have truth value 'while (55c) was 
true or false. It follows that (55b,c) cannot be synonymous • (55b) 
requires that there be at least one pilot chased by only one Mig, but,; 
this is not required by (55c). On the other hand, (55c) . requires that 
there be at least one Mig that was «hot at by only one p^lot , but this 
is not required by (55b). : By similiar consi<Jerations , Karttunen shows 
that (55a) is ambiguous and that on one reading it is syncnymous with" 
(55b) and on the other synonymous with (55c). 

What Karttunen concludes from this is that^ wiiile some positions, 
occupied by pronouns are 'purely refer enti<^* , others are not; and l^e 
argues that there must be two sources for- pronouns in semantic reipreg- 
entation, one giving rise to referential- and the other to nOn- 
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yef erentisl pi?oiiouiis. In psg?ticularv the positiotis' ,occttpied -yy^ --^^^^^ 
indices aja tiie external' NPs in -(^6) caimot both be referential 
.the non-sjmonymy of (55h»<5) iSv said to be due to the fact thajtr one 
derives- from an underlying^ represent^at ion iii which the positioBi 

^occupied by in NP:X/| is referential and that, occupied by x^^ in 
HPtXg is non-referential^ and the other from an ■underlying represent- 
ation in which the situation is the reverse^ Eollowing the McGs-vrley ; i- 
account of the semantic representations of sentences like the ^ 

. underlying representation for (55b), and (5'5a) on one reading,' would 
have' to be something like (57a), and that for (55c-), and the other . 
retading of X55a), something like (57b), where indices indicate 
referential positions and the pronouns occupy non-referent'ial positions* 

($7) a. . ^ 



X/j 




hit X. 



the pilot who ' i^hot 
at the Mig that 
chased him . 



(the Mig that 
chased x^^ 



b. 




hit X. 



the pilot who 
shot at Xo 

9 



the Mig tkat chased 
the pilot who shot at' it 



This would upset the 'McCawley program of deriying pronouns from 
underlying indices. For, in order to get (55b) from C57s:) > N^^'^Cg 
must be pronominalized to it, and in order to get (55c) from (57h), 
NP:3C/j must be pronominal i zed to him > ' - 

A similar case leading to a similar conclusion is discussed in 
Earttun^n * VThereas, sentences svich as (58a,b) present no 

•problem for McCawley's analysis — they can both be derived ifrom a 
common underlying structure like^ (59) there is a problem with 
'sentences such as (6D). < . 

(58) sl# The man who loved Mary Ifecissed her # 

b. The man whd loved her kissed Mary. ^ \ 
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(60) JDhe man who loved his wife kissed her. 

On ^teCawley's accoimt, (60) wou^-d derive from a semantic representat- 
ii^^aike (61) and would be synoidymous with (62) since there are two'' 
ways in which the ' external NPs can he lowered into S^'. , k >* 

(61) 




's wife 



\ (62) The man who loved hej? kissed- his wife* 

But it is 'doubtful that (62) can be interpreted In the appropriate 
way J its most natural interpretation is that in which her refers to 
some independently identified person not identical with the man^s -vfifei 
Moreover, (61) requires that all UP positions be. referential, including 
the HP his wife in (60). But,- as Karttunen shows, his wife in (60> 
cannot be purely referential. Suppose, for example, that only one 
man in a given universe of discpurse loves his own wife and* that that ' 
man is Harry and his wife is Mary,, but that Mary is also love^ by 
Jotm* ' Then, in that context, (60) asserts that Harry kissed Mary. 
However, though we can conclude from (60), given the facts of the 
situation, that Harry kissed Mary, -we cannot substitute Mary for his 
wife in »( 60), for that v/ould give us a sjentence whos4 subject is 
the man who loved Mary , a subg'ect which in the situation in question 
is not satisfied since, because Mary ^.s loved by both Harry and John, 
there is no such man as the '^man who loved Mary. The NP " the man vjrho 
loved his wife means the-ovm--wif e-lbver , not the man who loved A , 
where A is some indeiiendently specified person. So his wife in (60) 
is non-referential in much the same way as himself is non-referential 
. an ('14b) and (18a), and this is fatal to McCawley's account of its' 
derivation. ' ' ■ / 

As with the previous case, Karttunen concludes that if we are to 
give a McOawley-like external NP accou;iat of the underlying representat- 
ion of (60), 'it will have to be like (63). ^ . / 

(65) > ' - ' 



i 

h 




x>, kissed X 



the man wiio 
loved his wife 
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•s wife 



From this we can derive (64) directly^ in v/hich the two occurrences 
of his wife ^ the fits t non-referential and the second referential^ 
have different sources; and from (6f) we can derive (65)^ provided there 
is a pronominalization rule allowing the second occurrence of his wife 
to be replaced by her under the ^ condition that it is an NP identical 
with an NP earlier in the *^sentence» 

(64) ^Me man who loved his wife kissed his wife ^ 

I(ut -this not only upsets the McCawley program of deriving pronouns 
from underlying referential indices; it also raises again -all .the 
problems merit ioned earlier associated with any account of anaphora 
that turns on NP identity. Por it is clear that the derivation of 
(55) from (64) cannot be made to depend on the laere identity of the ' 
two occurrences of his wife . There is a reading of (64) in which 
the second occurrence of hi» wife refers to some independently 
identified person and does not in any sense carry ^ back to the first 
occvirrence. Somehow this reading must be distinguished frcin the 

, reading according to which (63) can be derived; and since the first 
occurrence of his wife js non-referential thisjsannot be achieved by 
the use of referential indices.- Thus^ Karttunen^s revision of 

iMcCawley's semantic representations is not a solution of a problem 

but a reductio ad absurdum of 1;hat sort of account of *the derivation. 

' > * -■ III ^ 

of pronouns. Nor is the trouble confined to pronouns; the same sort - 
of point can be made about deleted NPs, as in sentences such-^as (65). : 

(65) The man who wanted to win broke his leg# 

Suppose that there is, in some universe of discourse, only one man who 
^ wants to win and that man is Max. But "suppose also that there is 
another Iiaaf^ George, who also wants Max to wiii. Then we'^can infer 
from^ (65) and the facts of the situation that Max broke his leg* But . 
although' Max wanted Maic to win, he was not the only person who wanted 

^ Max to win. We cannot, therefore, substitute Max for the missing 
subject of win. Max is the man who wanted to win, but there is no 
such person as the man who wanted Max to win. Consequently^, the posit- 
ion of'sub^^ect of win in (65) is not referential. Similar points can 
be made about reflexives in certain contexts. The problem discussed 

( by Karttunen, then, is a centratl and impSrtant one which any adequate 
theory of grammar must solve. It is nbt a peripheral issue v;hich can 
be left until supposedly more central issues have been cleared up. 
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karttuneii's conclusion that there must be two sorts- of ""proaomajiiejL-^, / 
izatioh arises froia the supposition that there are referential indices ; 
in sewaniic representations. His objection tp McCawley ,^is not that 
the^e are no referential indices in semantic representations, but 
that ref erential*^indices cannot account for non-referential pronouns. 
We haye seen, howevei^^*%hat referential indices are not required to ^ 
accotixit for definite NPa ^inxse defi^ is a property of boundt; 

variables • We Have also argued^ that teferentiial indices, or conatariljsi 
ixL trees sucii as (53) would render tl^e e^&bernal NPs superfluous fliid 
from this it follows that, since the '^external UPs are notVsuperflu^ 
but are in fact essential parts of semantic representations ' . ■ 
sentences containing definite NPs, referential indices caimot occtir ^ 
in semantic repr€sentatxons, at least not in the^ way they do in (55) » 
The question to 9onaider'how, then, is whether, if refereni^ial indices^^^^^^^^ 
are . dispensed with altogether, a unif ied account of the derivation of • 
pronouns can be given in terms of underlying bound variables* _ v 

One ' encouraging sign is the fact that, by means of bound variable^ 
and the notion of scope, it is a relatively easy matt0r to account for 
so-called sloppy identity such as inv(8a)« /-^ 

(8a) Fred washed his face and so did Alice* 

This sentence is ambiguous* On the non-sloppy identity interpretation, 
according to which it means that Fred and Alice *both washed Fredas 
.face, the semantic representation is (!66a), and on the sloppy identity 
interpretation, according to which it means that each person washed 
his/her own face, the semantic representation is (66b) • 

(66) a* 




and- .V NP NP V NP NP 



x*s face 



That is, Ered is ah. x such that Alice is. a ^ such that. x washed x'^Wc^ 
and' 2: washed x's face. Both Fred and Alice v/ashed Fred's face. 



TJx&ii is, Pred is an x. such that; x wiaBhed x»s^ 

such that X washed, x's face. Fred washed hSSt own face and Alicia ; _ 
washed he^ own face. In* (66ia) , one predicate 'ab^traict is within^-the 
scope oj^he other. Hence, in order to keep track of- the veriahles , 
it is ne'cessary to use distinct symboio, x^ (^6h)> 
neither predicate abstract is withiA the scope of the other; Hence, 
there is no need to use distinct symbols, if distinct symbpls were 
used, this would have no theoretical significance, -rand the, use of the 
same. symbol in both predicates makes it typographically clesir that 
the two predicate expressions are identical, i.el j that the same 
predicate to wash one's own face ife attributed to both Pred and Alice.' 

Another . instructive case is the ambiguous sentence (67^4; which 
can be taken to mean the samie gis either (67b) or (67c). V 

C6?) a. Oedipus married his mother but Laius didn't.. 

b. Oedipus married his mother but Laius didn't marry her- . * 

c. Oedipus, married his mother but? Laius didn't marry his (mother). 

On the One reading, (67a) asserts that Oedipus married Jpcasta but 
Xaius didn't marry Jocasta. That the reading expressed by (67b). * i 
On. the Other reading, the one expressed by (67c) , (67a5i>, means that 
Oedipus, married his own mother but laius didn't marry his own mother ^ 
On both readings, a predicate is ascribed to Oedipus and withheld from 
Laius. The difference is in the character of the predicates. Oh 
the'^first reading, the predicate is marry Oedipus' mother (= marry 
Jocasta) ; on the. «e6oD,d reading it is marry one' s own mother (/ marry 
Jocasta ') . Given that Jocasta is Oedipus ' mother, we can infer from 
both readings that Oedipus married Jocasta, but only from the first, 
that Laius didn't marry Jocfesta. Adequate semantic representations 
for the two readings will have to be consistent with these logical 
factp.. This adequacy condition is met by the two semantic represent at>- 
4-0'ns (68a, b) ,. where (68a) represents the meaning equivalent to (67b) 
and (68b) that equivalent to (67c). \ 
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NP. 
Oedipus 



and' 



J 




marry x 



That is, Oedipus is an x, Laius is a. 2, the z who Wothered x is a w, 
such that X married w and did not m'arry w. 



b. 





' yV NP NP 

fener 



mother z 



^1 

S 



NP 




marry 



X 



NP 



.NP 
/ 



^ ,1 NP , NP 

/ . / / 

mother z x 



That is, Oedipus is an x such that the z who mothered x is a £ such - 
that X married and it is not the case that Laius is an x such that 
the z who mothered x is a jl such that x married 

In'^the tr'ees^ (66) the NP x's face was left in that foi?m because 
a more detailed analysis was not relevant to the point at issue. But 
in the trees (68) the NP jc's mother is unpacked into its more 



eiempntary components; it therefore appears as 'an extern 
HP v/hose head HP,, is assumed to be bound externally ajs' dislcussed 
a^ove. In this case, the binding, is achieved vnot by a pie^be of 
•earlier discourse but by the backgrpund assumption, shared by spealcea? 
and hearer , that for every person, 'x, there is one and only one person, 
2, such that 2 inothered x; In a context where this assumption was' not • , 
shared , successful communication would r^uire a more explicit way of 
binding the variable. In (68a) there' is only one occurrence of the 
binder x; different symbols for the othei? binderip are. used because" ' - < 
they .are within the scope of x, arid^f different symbols were not used';'., 
it would be impossible to k^ep track of the binding relat^ionships, : 
But in (68b) theres are two occurrences of the same symbol x; this is ' 
possible because each is outside the scope of the other and there is- 
in ponsecjuence no difficulty j,n determining^ which variable is bouiid- 
by which binder • By using the g^e symbol twice in (68b) it is possible ' 
to represeift typographically -the fact that in thsft tree the same r " * - 
predicatrfe is specified twice; in one half, of the tree that predicate^^is 
ascribed to Oedipus and in the other withheld from Laitis^ In both _ 
•^rees wellformedness considerations require that -t^he NP the z who , ' 
mothered x be lower in the tree thayt Oedipus because it contains x- 
which has to be v/ithin 1;he <scope of its binder be* 5*or l^e same reason 
theUP the z who mothered x in the right-hand half of (68b)yi6ust be 
lower in the t^ee than Laius. However, in (68a) the respective heights * 
x:)^^ Laius and the z who mothered x is ,a matter of indifference; the ' . 
"ipS^iS^dicate belov; the binder xl in' (68a) is equivaleiit to the predicate 
obtained by interchanging Laius , and the z who mothered x and y and w* 




. The derivation of (67a!) from both (68a) and (68b> is quite . ' . 
straightforward. In (6^a) the. repetition of marry together with its 
oSdect w triggers either VP deletion, yielding (67a) when the extern|L 
NPs are lowered into their respective positions, or pronominalizatiptt ' 
of the second occurrence of w, thereby yielding (67b). In (68b) , 
since th^ whole '^re'dicate, is repeated, the second occurrence can be ; . 
deleted entirely, thereby yielding '(67a). Alternatively, if the , . 

second specification of the predicate is not deleted and the external 
NPs all lowered into their respective positions, the result is (67c), 
in which the second occurrence of mother is optionally deletable. 
Note, that there is no poscibility of deriving (67b) from (68b) or 
(67c)' from (68a). The pronoun her arise°s in- (67b) because there is . 
only one occurrence of the complex external IW meaning the z who 
motheift^x in (68a)," and the second occurrence of his arises in (67c) 
because there are two occurrences of the complex external NP. In 
(68a) the complex NP can be lowered into only' one position, that 
occupied by the first w; the other w must, therefore be deleted or " ^ 
pronominalize to her. But in (681dP both occurrences of the coffiplex 
NP Can be lowered, thereby filling not only the object position after 
the first occurrence of marry but also that after the second occurrence 
' with the phrase his mother . This is the source of the tv/o occurrences 
of his in (67c).' Note also that the logica!!- inferences mentioned 
above can easily be accounted for. In (68a) th^ only mother referred 
to is the mother of x» i.e. Oedipus' mother (=J4casta). Thus it 
follows f rom (68^that Oedipus married her bub Laius didn't. But in (68b) 
there are two mentions of the mother of s, and in one case Oedipus is 
X and in the other Laius is x'. So, ^iven that Jocasta is Oedipus' 
mother, it follows that Oedipus married Jocasta. l8ut in '(68b) nothing 
is said about the relationship, between Laius and Oedipus J mother. 

"^^-^sing trees of the same general sort as thos.e in (68) to express 
underlying semantic structure, it is' easy to account for afflbiguous 
sentences such as (69a) , whose- two meanings are expressed by (69h,c). 

(B9) a. Only Oedipus married his mother. i s/ 

/ b. Only Oedipus married his mother; nobody else married her. 

c.'Only Oedipus married his mother; nobody else married his , 

g'^ (mother) • 



ihe ambiguity in (69a) Is similar -Bo thait in (67a). In both cases 
it is stated that Oedipus married -his. mother; the difference is in 
what -is deiiied. In (67fL) it-is denied that Laius married Oedigus' 
mother/his- own , mother M III (^93) ^'^ is denied that, anyone other than 
Oedipus married Oedipus' .mother/his oy^n motheKr. Assuming that only 
is not a. primitive predicate , but one which derives from an underlying 
.•..and...not'.. . , the two readings for (69a) arei repreisented by:(70a,b), 
the first representing. the ^ (69b) reading and the second the (69c) 
reading.* (If only, were a primitive predicate, it is hard to see how 

the ambiguity could arise)* — 

■% . . ^ . 

t70)di., 



NP' 

Oedipus 




S 

identical u 



NP 
I 

X 
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(Dhat is, Oedipus is an x, the.z who mothered x is a 2, such that x 
married 3^ and no u that is not identical with ^ is a w such that w 
married £. The variable z is assumed to be externally bound as explain 
ed above. The variable u is bound by the quantifier one (= a(n) ) , which 
is treated, like ^11 quantifiers , as a higher predicate. It is an 
easy matter to construct a tree semantically Equivalent to (70a) in 
v/hich the quaiitifier is every and' the negation is inside the scope of 
the quantifier?. The^ question v/hether ^both kinds of "tree should 
bej treated 'as semantic representations equivalent to each other, or 
•v/h^ther one should be treated as derivative from the other, is left 
open hqre. The distinction between the two readings of (69a) can 
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be eoEpressed in essentially the same way v^hether every or one is 
taken to be the . quantifier in the semantip-^representations of the 
two readings, 

(70) b/ 



NP 
Oedipus 




identical u x 



NP NP 

/ ,1 / 

marry |w y 



NP 

NP "^..^ 

/ /<^^ 

^- y NP NP 

. mother z . w 



That is, Oedipus is "an x such that the z who mothered x is a j such that 
X marriedjz, and no u that is not identical with x is a w such that ' 
the z who mothered w is a £ such that w married As pointed out 
above, the choice of symbols for binders © arbitrary and has no 
logical or semantic significance as long as the, correct binding 
relations are kept track of. In (68b) it was possible to achieve 
♦typographical identity in the two expressions of the one predicate. 
In (70b) this would also be possible if and were made the top V and 
Oedipus occurred in both parts of the conjunction, as shown in (71). 
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(71) 
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Here the predicate ascribed to Oedipus and withheld from anyone not 
identical with Oedipus is expressed twice in typographically identical 
ways. But the dc^uble occurrence of Oedipus in \(71) is a serious 
disadvantage sinde the tree does not provide for any -way of showing 
that both occurrences are to be interpreted as referring to the same [ 
peirson. For thi$ reason (70b) is preferable to ([71). In (70b), since^ 
one of the NP' positions associated with, the predicate identical has t<|> 
be within the scjap^ of 3c, it is not possible to express the two 
occurrences . of l^he predicate ascribed to Oedipus and withheld J^xom 
eveiTyone else in typographically .identical ways* In one- case/, the 
subject position of marry and the object position of mother are 
occupied by th4 symbol and in the other /by the symbol w. The othei? 



positions -can jl"^ both oases be occupiedf by the same symbol since z 
in one predicat^ is outside the scope cf!c z in the other and. each 
occurrence of y'^^s outside the scop#of the other. In these cases, 
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ft is 8[ matter of indifference whether the same or different symbols 
e®e used. It is only in the case of the subject of marry and the object 
of mother that the requirement pf keeping track of the finding relations 
necessitates the use of different symbols. This, however, has no 
semantic. significance • Despite the typographical difference the same, 
predicate is expressed in. both places. Expressed j.nformally, the 
predicate in question is: is an individual who married the woman 
who mothered that individual . In (70b) this predicate is asserted 
• , to hold of Oedipus and denied toehold of any other individual. The 

essential difference between (70a, b) is that v/hereas in (70a) only # 
the ^mother of ^Oedipus is mentioned,- in (70b) there is mention both of 
the mother of Oedipus and also of the mother of anyone \/e care to select 
who is not identical v/ith Oedipus, 

Th^ derivation of (69a) from both (70a) and (70b) proceeds^-as 
follows. The first "stage is to derive (72a) from (70a) and (72b) - 
from (70b). , ^ 

(72) a. Oedipus married his mother, and nobody not .identical with 
Oedipus married her. 

b, Oedipus married his mother and nobody not identical with 
Oedipus married his (own) mother. ' 

The d^^ivation of (72a) results from the lowering of the external NP 
z who pothered 'x into the position occupied by the left of the two 
occurrences of Then the other 2; shows up as her. In (70b), since r 
there are \?wo occurrences ^of the external InIP z who mothered x/w ^ both 
2 positions get filled by a full NP, thereby preventing her from ^ 
appearing in surface structure. And since in both cases the object of 
'mother-- is identical witl;i the subject of m^arry , x, in the left occurrence 
and w '.in the rig^t, the object of marry , in both cases^ shows up as 
his mother in sujtfece structure. This is the derivation 0* (72b). 
Prom boti (72a) /and (72b) we can derive (69a) by inserting only in 
place of wcie ..^i', and . . . not . ♦ . We can also derive the ambiguous (73) 
from both (70a) 'and (70b) by fairly obvious transformations. 

(73 pedipus married his mother but nobody else did. 

The awbiguiti^ ih (73) is due to the fact, that do can stand in for 
^the seci^nd oc|cui?rence of marry -fobnect in both (70a) and (70b). (On 
the acccj\;nt oj^. ion-stative verbs given in Ross (1972), do would be 
present above tparry in both underlying structures and would show up 
ERslC (73) as a retult of the deletion under identity of the second 



/ occurrence of marry -fob.iect in each case). In bo^th (69a) a^d (73), • : 
it is only the -derivation from. (70sl) that allows 'the substitution, " 
given that Jocasta is -Oedipus' mother, o£ Jo casta for his mothfer « . ' 
On the reading represented by (7bb), his ^mother is not a purely ^. 
referential phrase. * ' . 

If tfee .account oust given is correct, have shown that sentences 
such as (69a) can be derived -from two distinct underlying structu3?es, 
representing respectively the referential ..and the ^non-ref erential' • 
readings of his mother , without having to resort to a rule of 
pronominalizati'on of the sort envisaged by Karttunen. The question 
for us to tackle now is. whether a similar 'sort of account is possible 
for the sorts of sent.enc^ disqjissed by Karttunen, (55) and (60). .. ' ; 
Follov/ing the'sort of examples we have been discussing, let us 
•cjonsider the derivation of (74), which raises' the saipe issues as 

Karttunen's sentences. , 

, ' - - ■ ■ ■ - ' ■ ■ 

(74) The man who married his mother outlived her. \- / 

^his sentenc^ presupposes that one and only one man (in a given 
universe of discourse) married his mother, and lib* asserts of him that 
%e outlived her. Let us therefore approach the derivation of (74); 
by^iirst considering how to derive (75),- in which tlie presupposition 
f (74) is contained as an explicit assertion. 

75.) Only one man married his mother and he outlived her. 
lt\ both (74) and (7^) the phrase his mother has to be understood 
no^-ref erentially. Given that Oedipus is the' only person (in a universe 
of ^discourse) of whom it is tru^e 'that he married his own mother , and 
tha|; Jooasta is Oedipus' nother, we cannot substitu|^e Jocasta for 
for feis mother in either (74) or 05), To do so^ would be to introduce ' 
a ndw prtisupposition into (74) and a new assertion into (75) — the 
presiipposition/assertion that only one man married a particular 
womah, Jocasta — . and this would chang'e the truth-rconditions of 
both Isentences. The immediate problem, then, is "to. give an account 
Of thip derivation of (75) which explains why , in this context , his 
mother not only can, but must, be" taken non-ref erentially. Suclj' an 
account is reasonably straightforv.-'ard if (75) is assigned the 
semantic representatio4:iW^6). . 



(76) 



and 




marry 



I / 

X w 



/ I 

outlive X 



not ,v^*^%« 
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THat is , one 2 who is a man is an x whose mother is .a w such that 
X married w and x outlived v., and no t.not identical with x is a z 
whose mother is a w such that z married w. 

From (76) we Oan"^ derive' (77a) which is equivalent to (75), but ^ 
we cannot derive the non^equivalen? (77b). ' • ■ 

(77) a. one man ^^^^4 M^oth^^^^^ ,er and nobod. ' 

' ^-^^^I^^ o^e ttf^ married his 

get (77a) we apply Oon;|unction .Reduntlnri to the S .-doininatine ' ' 
the two predicate expressions marry x w and outlive x w a.. obtL 
the complex predicate expression .arry .an dl nutT... ^ ^ I^that^-^se 
the,t^ansrormatio.: Which introduc^T^T^^ 



.Is bio cfeed, since the compfiex predica-be asorited to diie mari is 'dot 
identical with' the predicate denied to hold of , any other man. Hence : 
■if (/pii,iunction Reductiori .is" applied as desc^iBed, the only . sentence- 
that can be derived is (77a). The sentence (77b) could be derived, 
only from a semantic^ representation dif^ in having 

the predicate outlive in the right half as Well as the left half of 
>he trea. The derivation of (75) from (76^ proceeds as follows* 
Conntmction- Reduction forming the predicate marry and outlive x w 
is not applied. Instead , only inserted in place ot. . . > and , > ixot V.» ^ • 
dn the ground that there is a predicate yhich is asci'ibed to one man ; 
.and denied to hold of any other , the predicate mai;3?y -fob ject wiiicn^ ' 
after' external KP lowering, is marry his mother (where his mother is 
non-referential)** The insertion of only thus leaves the predicate, 
expression outlive x w separate from the predic&te/expression 
mar r y x w^ and in consequence it shows up in (76) 'as he outlived her * 
The two external MPs^ y who is a man, and u who mothered x , are 
lowered respectively into the subject and object positions of marry ^ 
and the variables associated with outlive becoin<5 ke and her by virtue 
of being identical with the variables replaced by the external NPs. 
-Thus the derivation of (75) from (76) ^hows .how, his mother can be . 

at once non-referential and the antecedent of the pronoun her * 

* * ' - ' 

. ' It remains to*be explained why (75) is not ambiguous, why his 
mother cannot have a referential reading as well Sts the non-refi^rential 
one, as it does, for example, in (^9a0« If his mother could have a 
referential interpretation (75) » there "would- be ^ a semantip 
representation differing from (76) in the. same Iray as (70a) differs • 
'from (70b), fron) which (75) could be^^dlsrived* There can be no doubt 
tihat (78) is a-well-formed semantic representation;' the question is 
why (79) bxit not (75) can be derived *from it* 




(79) One man married his mothei? and outlived her ^^ a^ nobody else' 
married her. V . . 

The impossibility of deriving (75) from (78Kh a 
constraint, which, it is not easy to state,' on the replacement of 
* , *and* .not, * , constructions by - only » That there 'is such a constraint,'! 
is clear from the fact that, although (69a),. in which the subject is 
a" proper name, allows a referential as well as a non-referential 
interpretation , of his mother . (8C^) alloi^s only the non^ref erential 
interpretation and cannot, therefore, derive from the same base as (80b i-^ 

(60)aL*Oiiiy one man married his , mot her. ' 

b.On^ man married his mothei* and nobody else married her, 

The erucial. differences between (69a) and (SOa) is the quantifier * 
otfe fpll.oi4ng only . This suggest^ that thei-e is a constrainii' bloqking 



:tlie X'epJ.aceflieiit of * ...am. .n^t. . . "by only in certain derivations-;^^ ^ 
where th0 top predicate is the quantifier one; ifb attempt is laade i/ 
Ijere to- state the constraint; it is simply assumed that there is 
such a constraint ,° and. that it' e:q)iains;why (75) cannot be derived 
from (78) , i*e. » why (75) is not ambiguous.' .. • ; 

Finally, we return to -(74). The essential difference between 
([74) and (75) is that , what is presupposed in (7^) is explicitly 
asserted in (75). On the the-sis proposed earlier, presuppo&itioh 
is essentially related to the'notian of external binding. Sentences 
containing definite descriptions or pronouns wi^th no explicit 
antecedents 'Were accounted i:or" by assuming external binders supplied, 
either from an earli'er part of the discourse or from the extra-. • 
linguistic context. If this sort of account is satisfactory it , 
follows that the only difference betv/een the semantic representation 
of (75) ancL that of (74) is that is the case of "(75) the seniantic 
representation (76) is to be thought of as a sentence tree wherfeas 
in the case of (74) it is to be thought of as a discourse^ tree. 
That is, from the part of (76) which means only one man marrie'd his 
mother - i.e., the part which, relative to (74) , is externa:l - 
_i4 we derive the subject of (74) - the -man who married his mother . * ! 

This gets inserted in the position occupied ^y x, the subject of • " ! 
outlive , and w, the object" of outlive, becomes her as it does in (75)»\ 
The Retails of this derivation may be complex, but there is in. 
principle no difference between (74) and (75) in respect of the 
question why his mother is non-referential and at the same time the 
antecedent of her. It follows that, at least for sentences of this 
sort, there is no need to give up db? restrict the claim that pronouns 
derive from underlying bound v^ariables. 
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